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Description 



Drugs are most commonly adminfeteiBd orally and as such must be placed in a suitable form for oral in- 
gestion Not only must the drug be adapted to be delivered at desirable dosage levels but. at tmes. depending 
5 uDon the nature of the drug, must be protected from rapid moisture absorption. . ^ 

CertJ^nl^^roscopic d'^gs have distinctly unpleasant tastes and odors. In addition hygK.scop.c and wa^ 
drugs presentprocessingproblemsduringtabletting and encapsulation. Exarnples of 
or more of th^e properties are oxtriphylline, procainamide HCI. gemfibrozil, disopyramide phosphate, feno- 
proTen cat 'rate^^^^^^^ piracetam, .^r^amazepine. tetracydine HCI. oxytetracydine HCI. rifamp^ J^ncomy- 
« c n HCI. dindamycin HCI. cefaclor, cefadroxil. cephrabine, thiamine HCI. ascorbic acd. ^^^^^J^^^ 
S^tho^rbamol methyldopa. sulindac. deslpramlne HCI, ranitine HCI. ethionamide, divalproex sodium, mepro- 

Z.n or purposes of this spedflcation as malflavorad drugs and. because of their off flavora 
teXg. pLide problems bothfor the drug manufacturaras well as in the area of patientcompliance m 

" '"'llirnlx.delsanlngradientcommonlyused 

of silicon dioxide usually below 2% are generally employed. European Patent APP'-'^o" J » 
Michael Dun n et al describes the formation of constant release rate tablets of water soluble drugs employing 

from 0.5 to 3 rate percent of fumed silicon dioxide as a lubricant. ..^..ninn ■«/ 

20 U.S.Patent4.536.511lssuedtoWolfgangFisheretal.disdosesadrugspecrf«:combinat.onnd^^^ 

elsofslllcaandc^llulo9ebelow1%evldentlytDaldbindingandflowcharacteristic8.nawetgranulatK«,sy8te^ 

'uspIZ4^^777 issued to Cheryl D. Blume et al dfedoses the combination of two dry granulations 
induding microcrystalline cellulose as a binding and dfeinteigrant with syloid as a flow enhancer again in pre- 

" p'ln^lS'^^-.o James M. Dunn, namely U.S. 4.461 .759; 4.522.804; 4,521.402; and 4,521.401 disdose 
0.4 to 3.09 •/. silicon dioxide in combination with hydrogenated vegetable oil and an acryl« fcd potymer^ 
U.S. Patent4.609,675 Issued to RobertM. Franz disdoses using sOicon dioxide at a 1% level fordrygran- 

ulaton of ibuiprofen ^ ^^^^^^ ^^^^^ ^.^.^^^ ^.^^.^^ ^^^^ ^ , 

U.S. Patent 4.442.086 Issued to James M. Quinlan disdoses the use of silica asaglldantatlevels not greater 
*^^"uT Patent 4.415,547 teaches the use of silica dioxide as a dusting powder for pellets whidi are subse- 

•""Ts^^S^SS^T ^ed to Maximilian Koff ier disdoses a calcium pantothenate compos^or. ^ 
IS pr^^uced in dry free flowing form by the Indusion of sHIcon dioxide during its manufacturer at a level below 

U.S. Patent 4 338 311 to Ralph A. Heasley disdoses a stable solid formulation of 
hydrophHlc silicon dioxide in rather high amounts (more than 25% by weight), wherein the S.O, is used as a 

'^Ta"3(!ton.EuropeanPatentApplicatton167.191disdosesthelnduslonofsilto^ 
compression Of tablets. European PatentApplication 136.100 disdoses the coml^nation of ^ 

crocrystaliine cellulose and colloidal silicon dioxide as a suspending agent at extremely low levels. 
45 Sumnwry of the Invention 

AccoRling to this invention various unpleasant flavored drugs can be processed by "'^'ST" J" 

Bon p^ss wherein a slurry of the drug in water is dried in combination with odloKlal silicon dwxide and. m 
firSSypIeSred embodiment mlc^ystallineceOulose 

" CuX-f f SJ^'d drugs, for purposes of this im^ention. the term . defined as drugs whid, are un- 
pleasant tasting and/or smelling and/or are hygroscopic and/or tacky. ^ ^ . ^^^^^^ m«ic 

TheresultLprotectivecoatingofsilicondioxide^ 
tuiB absorption, and also leduces the adhesiveness of the granulation onto the punch faces used in the man- 

drug, the drug becomes not only easier to handle but the unpleasant tastes and/or odors are masked making 
the final product more susceptible to proper patient compliance. 
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Detailed Description of the Invention 

Levels of silicon dioxide generally from 5 % by weight and up to 20 % by weight of the combination of the 
drug and the other solid components are necessary to provide a noticeable masked effect. 
5 The drug used In the combination is usually present at a level of 30 to 70% by weight with other commonly 

used granulating and tabletting aids being added as necessary or desired as within the skill of the art to provide 
a total dry weight combination of 100%. 

Particularly preferred is the addition of a drying adjunct with microcrystalline cellulose being especially 
preferred at levels up to about 45 % preferably 5 to 45 % by weight of the combination. Microcrystalline cellulose 
10 also serves as a filler/binder which helps form particularly suitable granules and aids in the compression of 
the granules during tabletting. 

As mentioned above, this Invention Involves a unique wet granulation process wherein colloidal silicon di- 
oxide and preferably other excipients, especially microcrystalline cellulose are adsorbed onto particles of a par- 
ticular hygroscopic matf lavored drug. Once the granulation process is completed the mixture is dried in an oven, 
15 milled and tabletted to an appropriate sized tablet. Lubricants and disintegrants may be added to the formulation 
prior to tabletting as well as suitable coloring agents as is well known in the art. Tablets with excellent conv 
pressibility and over 20 kg hardness may be achieved at relatively low tabletting forces. The same process is 
useful for preparing granules to be placed in hard gelatin capsules. 

In addition, film coating can be used to provide an additional moisture barrier. 
20 Drugs which particularly benef itfirom the process of this Invention are 3-phenoxypyridlne monosulfate pra- 
miracetam, and gemfibrozil. When these drugs are used in combination with silicon dioxide the difficulties in- 
herent in their manufacture are substantially diminished and the malflavor of these drugs is also minimized. 
(Pramiracetam is (N-[2-]Bis(1-methylethyl)amlno]ethyl]-2-oxo-1-pyrolidine acetamide, sulfate (1:1)). 

Examples of the process of this invention follow with two specific drugs used. It is to be understood that 
25 the examples are merely illustrative of malflavor drugs. The ingredients used In the first example are set forth 
in the table below. 

EXAMPLE 1 

^ TABLE I 

Ingredients Per 1000 



TABLET CORE 



3 phenoxypyridlne monosulfate 


786.450 


g 


Colloidal Silicon Dioxide NF 


2.359 


g 


Water, Purified 


120.000 


ml 


Sodium Lauryl Sulfate N7 


2.280 


g 


Crospovidone NF 


22 . 800 


g 


Colloidal Silicon Dioxide NF 


177.911 


g 


Microcrystalline Cellulose NF Powder 


91.200 


g 


Crospovidone NF 


34.200 


g 


Calcium Stearate NF, Powder 


11.400 


g 


Talc USP 


11.400 


g 


Water, Purified 


a. 8. 




1140.00 


g 



A sample was prepared as indicated by first mniing the drug with colloidal silicon dioxide through a 1B 
5a screen utilizing a hammer mill. Separately, sodium lauryl sulfiate is added to water in a planetary mixer and 
then the aqueous mixture is mixed with the combination of silicon dioxide and 3 phenoxypyridlne monosulfate. 
Crospovidone is then added to aid in disintegration. 

Colloidal silicon dioxide is then added and mixed for about 5 minutes followed by the addition of micro- 
crystalline cellulose. The granulation Is then dried in an oven at SO^'C to a moisture content of less than 0.5% 
55 and further processed by milling through a 1B screen and then combined with calcium stearate, crospovidone 
and talc. Tablets are formed by compressing 1140 mg of the mixture to a hardness generally between 18 and 
20 Kgm using an ellipitat punch. 

The tablet is ttien f Om coated wiUi a mixture of about 4% coat containing hydroxypropytmetiiylcellulose. 
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Claims 

Claims for the following Contracting States: AT, BE. CH, DE, FR. GB, IT. LI. LU, NE. SE 

1. In combination, a particulate drug and colloidal SiO^ adsorbed on said drug particles in an amount of 5 

to 20 % by weight of the combination as a protective coating. 
Z The combination of daim 1 wherein the drug is present at at a level of 30 to 70 % by weight of the com- 

bination. 

3. The combination of claims 1 to 2 wherein an adjunct is added to further dry the formulation. 

4. The combination of daim 3 wherein the adjunct is miciocrystalline cellulose. 

5. A tablet formed from the combination of claim 1 to 4 comprising at least one member selected from the 
group consisting of excipients, disintegrants and glidants. 

6. A process for the production of a solid drug dosage form according to claims 1 to 5 comprising: 

a) forming a slurry of the drug In water onH 

b) adsorbing the colloidal SiOa on the surface of the drug to form a protective coating, and 

c) drying the combination. 

7. The process of daim 6 wherein microcrystailine cellulose is added with the SiOz. 

8. The process of daim 6 wherein examples are milled and taWetted. 

9. 3-phenoxypyrldlne monosulfate in combination with SiOa according to daim 1 to 5. 

10. Pramiracetam In combination with SiOj according to claims 1 to 6. 

11. Gemfibrozil In combination with SiOa according to dalms 1 to 5. 

12. The combination of daim 9 to 1 1 wherein microcrystailine cellulose is present at a level of up to 45 % by 
weight of the combination. 

13. Use of a combination according to claims 1 to 4 and 9 to 12 to minimize the unpleasant flavor effects of 
a drug. 

14. Use of a combination according to daims 1 to 4 and 9 to 12 to minimize moisture absorption and adhe- 
siveness of a drug. 

Claims for the following Contracting States: ES, GR 

1. A process for the production of a sdid drug dosage form comprising: 

a) forming a slurry of the drug in water ^^««n/,. 

b) adsorbing 5 to 20 weight% of colloidal SIO^ on the surface of the drug to form a protective coating. 

and 

c) drying the combination. 

2. Aprocessaccordingtoclaim1whereinthedrugispresentatalevelof30to70%bywelghtofthecom- 
bination. 

3. A process of daims 1 to 2 wherein an adjunct is added to further dry the formulation. 

4. A process of daim 3 wherein the adjunct is microcrystailine cellulose. 

5. A process according to dalms 1 to 4 wherein at least one member selected from the group consisting of 
exdpients. distintegrants and glidants is added. 

6. The process of daim 4 wherein microcrystailine cellulose is added with the SiOz. 
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7. The process of claims 1 to 6 wherein examples are milled and tabletted. 

8. The process of claims 1 to 7 wherein 3-phenoxypyridine monosulfate is added in combination with SIO2. 

9. The process of claims 1 to 7 wherein pramiracetam is added in combination with Si02. 

10. The process of claims 1 to 7 wherein gemfibrozil Is added in oomblnatlon with SIO2. 

11. The process of claims 8 to 1 0 wherein microcrystalllne cellulose Is added at a level of up to 45 % by weight 
of the combination. 



Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Arznelmittelzubereitung, enthaltend eine Kombinatlon aus einem teilchenformigen Arzneimittel und kol- 
loidalem Siliciumdioyxd, wobei das kolloidale Siliciumdioxyd in elner Menge von 5 bis 20 Gew.-%, Bezo- 
gen auf das Gewichtdel Kombinationp vorllegt und an dem teilchenformigen Arzneimittel unter Blldung 
eines Schutzuberzuges adsorblert ist. 

2. Arznelmittelzubereitung nach Anspruch 1 , dadurch gekennzeichnet, dass der Anteil des Arzneimlttels In 
der Kombinatlon 30 bis 70 Gew.-%, Bezogen auf das Gewicht der Kombinatlon, betragt. 

3. Arznelmittelzubereitung nach den Anspruchen 1 und 2, dadurch gekennzeichnet, dass sie ein als 
Trocknungmittel wlrkendes Adjuvans beigemischt enthalt. 

4. Arznelmittelzubereitung nach Anspruch 3, dadurch gekennzeichnet, dass das Adjuvans mikrokristalline 
Cellulose ist. 

5. Aus der Arznelmittelzubereitung nach den An|>ruchen 1 bis 4 geblldete Tablette, enthaltend wenigstens 
ein Ml^lied der aus TiSgerstoffen, Spreng- und Gleltmittein bestehenden Gruppe. 

6. Verfahren zur Herstellung einer in fester Form vorllegenden Dosierungsform aus der Arznelmittelzube- 
reitung nach den Anspruchen 1 bis 5, gekennzeichnet durch die folgenden Verfahrensschritte: 

a) Bildung einer Aufschlammung des Arzneimittels in Wassen 

b) Adsorption des kolloldalen Siliciumdioxyds an der Oberfldche des Arzneimlttels, um einen Schutz- 
uberzug zu bilden; und 

c) Trocknen der Arznelmittelzubereitung. 

7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, dass mikrokristalline Cellulose zusammen mit dem 
Siliciumdioxyd zugegesetztwird. 

8. Verfahren nach Anspruch 6. dadurch gekennzeichnet, dass Proben vermahlen und tablettiert werden. 

9. 3-Phenoxypyndlnmonosutfet in Kombinatlon mit Siliciumdioxyd als Arzneimittelzubereitung nach den An- 
spruchen 1 bis 5. 

10. Pramiracetam In Kombinatlon mit Siliciumdtoxyd als Arznelmittelzubereitung nach den Anspruchen 1 bis 

5. 

11. Gemfibrozil in Kombinatlon mit Sfllciumdioxyd als Arzneimittelzubereitung nach den Anspruchen 1 bis 5. 

12. Arznelmittelzubereitung nach den Anspruchen 9 bis 11 , enthaltend mikrokristalline Cellulose in einer Men- 
ge von bis zu 45 Gew.-%, Bezogen auf das Gewicht der Kombinatlon aus Arzneimittel und Siliciumdioxyd. 

13. Verwendung einer Arzneimittelzubereitung nach den Anspruchen 1 bis 4 und 9 bis 12 zur Mintmierung 
unerwuschter Geschmackseffekte eines Arzneimittels. 

14 Verwendung einer Arzneimittelzubereitung nach den AnsprQchen 1 bis 4 und 9 bis 12 zur Minimierung 
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der Feuchtigkeitsabsorption und der Webrigkeit eines Arzneimittels. 

Patentanspruche fur folgende Vertragsstaaten: ES. GR 

VerfahrenHerstellungeinerinfesterFormvorliegendenDosierungsformau^ 
nSden AnsprOchen 1 bis 5. gekennzeichnet durch die foigenden Verfahrenssohntte. 

cjISre^ri^d^e^^orangehendenVerfah 

Verfahren nach Anspruch 1. dadun:., gekennzeichnet. dass der Anteil Arz^J™^s in der Rombina- 
tion auf 30 bis 70 Gew.-%. Bezogen auf das Gewichtder Kombmabon. emgestellt wird. 

VerfahrennachdenAnsprachen1und2.dadu,chgeken^ic^^^^^^^^^ 
und Siliclumdloxyd ein als Trocknungmitel wirkendes Adjuvans beigemischt wird. 

4. verfahren nach Anspruch 3. dadurch gekennzeichnet. dass als Adjuvans mik«*ristaHine Ceiiutose ver- 
wendetwird. 

5 VerfahrennachAnpruch4.dadurchgekennzeichnet.dasswen^stenseinI.i.gliedderausTrage,sto^ 

Spreng- und Gleitmittein bestehenden Gruppe zugesetztwird. 
e. verfahren nach Anspruch 4. dadu«.h gekennzeichnet. dass dte mikrokristalline Ceiiuiose zusammen mi. 

dem Siliciumdioxyd zugegesetzt wird. 

7. Verfah,ennachdenAnspr0chen1bis6.dadu«hgekennzeichnet.dassProbenvermahlenundtablettiert 

werden. 

8. verfahren nach den Anspruchen 1 bis 7. dadurch gekennzeichnet. dass 3-Phenoxypyridinmonosuifat in 
Komblnation mit Siliciumdioxid eingesetzt wird. 

9. verfahrennachdenAnspruchen1bis7.dadurchgekennzelchnet.dassPran,iraceta,ninKon,bin^^^^^ 

Siliciumdioxyd eingesetzt wird. 

10. verfahren nach den Anspruchen 1 bis 7. dadurch gekennzeichnet. dass Genrfibrozil in Konbination mit 
Siliciumdioxyd eingesetzt wird. 

dioxyd, zugesetzt wird. 



Revendications 

Revendications pour les Etats contractants sulvants: AT. BE, CH. DE. FR. GB. IT. U. UU. NE 

teur. 

2. Lacombinaisonselonla,Bvendk««on1.danslaque.lelem*dicamentestp,6sent.untauxde30.70% 

en poids de la combinaison. 

3. Lacombinaisonseloniesrevendications1ii2.dansiesqueUesunadjuvantestajout6afindepn,mouvoir 

rassfecliement de la formulation. 

4. combinaison seion la «vendication 3. dans laqueiie ('adjuvant est une ceiiuiose microcristaliine. 
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5. Un comprim^ form6 de la combinaison selon les revendlcations 1 4, comprenant au moins un membre 
choisi dans le groupe consistant en excipients, d6sint6grants et agents glissants. 

6. Un proc6d6 de production d'une forme de dosage de medicament solide selon les revendlcations 1 d 5, 
comprenant: 

a) la formation d'une pdte ^paisse constitute du medicament dans I'eau; 

b) {'adsorption de SIO2 colloTdal sur la surface du medicament af in de former une couche protectrice; 
et 

c) le sechage de la combinaison. 

7. Le precede selon la revendlcation 6, dans lequel une cellulose microcristalline est ajoutee avec le Si02. 

8. Le precede selon la revendication 6, dans lequel la combinaison est de plus broyee et mise sous forme 
de comprimes. 

9. 3-phenoxypyrridine monosullate en combinaison avec Si02t selon les revendlcations 1^5. 

10. Pramlracetam en combinaison avec SiOa, selon les revendlcations 1^5. 

11. Gemfibrozil en combinaison avec Si02, selon les revendlcations 1^5. 

12. La combinaison selon les revendlcations 9 e 11, dans laquelle une cellulose microcristalline est presente 
^ des taux allant jusqu'e 45% en poids de la combinaison. 

13. Utilisation d'une combinaison selon les revendlcations 1 d 4 et 9 ^ 12, af in de minimiser les effets de Tard- 
me deplaisant d'un medicament 

14 Utilisation d'une combinaison selon les revendlcations 1 d 4 et 9 e 12, af in de minimiser I'absorption d'hu- 
mldite et I'adhesivite d'un medicament. 

Revendlcations pour les Etats contractants suivants: ES, GR 

1. Un precede de production d'une forme de dosage de medicament solide selon les revendlcations compre- 
nant: 

a) la formation d'une pdte epaisse constituee du medicament dans I'eau; 

b) r adsorption de 5 e 20% en poids de Si02 colloTdal sur la surfece du medicament af in de former une 

couche protectrice; et 

c) le sechage de la combinaison. 

2. Un precede selon la revendication 1, dans lequel (e medicament est present e des taux de 30 e 70% en 
poids de la combinaison. 

3. Un procede selon les revendlcations 1 e 2, dans lequel un adjuvant est ajoute af in de promouvoir I'asse- 
chement de la formulation. 

4. Un procede selon la revendication 3, dans lequel I'adjuvant est une cellulose microcristalline. 

5. Un precede selon les revendlcations 1^4, dans lequel au moins un membre choisi dans le groupe consis- 
tant en excipients, deslntegrants et agents glissants est ajoute. 

6. Le precede selon la revendication 4. dans lequel une cellulose microcristalline est ajoutee avec le Si02. 

7. Le precede selon les revendlcations 1 d 6, dans lequel la combinaison est de plus broyee et mise sous 
forme de comprimes. 

8. Le precede selon les revendlcations 1 d 7, dans lequel le 3-phenoxypyrridine monosulfate est ajoute en 
combinaison avec Si02. 

9. Le procede selon les revendlcations 1^7, dans lequel le pramlracetam est ajoutee en combinaison avec 
Si02. 
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Le proc6d6 selon les revendications 1 k 7. dans lequei le gemf ibrazsil est ajout6 en combinaison avec 
SiOa- 

Le proc6d6 selon les revendications 8 ^ 10. dans lequei une cellulose microcristalllne est ajout6e ^ des 
taux allant jusqu'a 45% en poids de la combinaison. 
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